In 2001, the first Global Initiative for Chronic Obstructive Lung Disease (GOLD) document was published with the goal to improve the diagnosis, prevention and treatment of chronic obstructive pulmonary disease (COPD). Since then, three major revisions (GOLD 2007(GOLD , 2011(GOLD and 2017 have been released. In this review, we describe the basic principles of the first document and how it has evolved over time. Initially, assessment was based exclusively on the level of airflow limitation. Nowadays, airflow limitation, respiratory symptom load and exacerbation history are taken into account. Bronchodilators have always been first-line. However, the indication for inhaled corticosteroids (ICS) has evolved over time. Non-pharmacological therapies are now considered to be of equal importance. In the latest version, interventional methods, palliative care, and end-of-life strategies have been added. The prevention and adequate treatment of exacerbations are highlighted and an expanded discussion of comorbidities has been added. (BRN Rev. 2017;3:151-65)
INTRODUCTION
It all started with a scientific symposium in 1958, that resulted in a paper published in Thorax in 1959 1 . In this manuscript, the groundwork was laid for the years to come. The participating British investigators agreed on definitions and terminology. Interestingly, at that time, the recommendation was to summarize the terms chronic bronchitis, asthma and emphysema under "chronic non-specific lung diseases". The authors concluded that this term should be avoided and, instead, the individual's situation should be described, e.g. if a patient had chronic bronchitis, asthma and irreversible obstructive lung disease, they proposed "chronic bronchitis with partially reversible obstructive lung disease (with or without emphysema)".
The term chronic obstructive pulmonary disease (COPD) was introduced in the 60's in the United States [2] [3] [4] . Over the following decades, COPD became an increasing health problem with an enormous impact regarding morbidity, mortality and costs worldwide, but many experts felt that the disease did not receive adequate attention. Against this background, the National Heart, Lung, and Blood Institute (NHLBI) and the World Health Organization (WHO), under the leadership of Suzanne Hurd, Claude Lenfant and Nikolai Khaltaev, endorsed the formation of the Global Initiative for Chronic Obstructive Lung Disease (GOLD), a group of committed scientists chaired by Romain Pauwels. The main objectives of GOLD were to increase awareness for COPD and improve the diagnosis, treatment and prevention of the disease 5 .
In this article, we review the most relevant aspects of the initial GOLD document and the most important changes that were implemented in the three major revisions since then.
GOLD 2001
The first GOLD report was published in 2001 6 . Even in this first manuscript, the authors assessed the referenced literature by the level of evidence.
Definition
The authors presented a definition of COPD with the following characteristics: not fully reversible and usually progressive airflow limitation, abnormal inflammatory response of the lungs and induction by noxious particles or gases.
Risk factors
The most relevant risk factor for COPD was stated to be exposure to cigarette smoke. Additionally, other exposures that may predispose individuals to develop COPD were mentioned, including biomass fuels, occupational hazards and childhood respiratory infections.
Diagnosis and assessment
The presence of a post-bronchodilator forced expiratory volume in one second (FEV 1 ) < 80% of the predicted value in combination with an FEV 1 /forced vital capacity (FVC) < 70% was used as the threshold for a significant, not fully reversible, airflow limitation. The authors suggested that a diagnosis of COPD should be BARCELONA RESPIRATORY NETWORK "considered in any patient presenting symptoms of cough, sputum production, or dyspnoea, and/or a history of exposure to risk factors for the disease". The presence of airflow limitation confirms the diagnosis. Where "spirometry is unavailable, the diagnosis of COPD should be made using all available tools". For "educational reasons", the authors proposed a four-stage classification system of disease severity that was exclusively based on the level of airflow limitation: stage 0: at risk -normal spirometry (FEV 1 /FVC ≥ 70%) in the presence of chronic bronchitis; stage I: mild COPD -FEV 1 > 80% predicted; stage II: moderate COPD -30% < FEV 1 < 80% predicted (IIA: 50% < FEV 1 < 80% predicted, IIB: 30% < FEV 1 < 50% predicted); stage III: severe COPD -FEV 1 < 30% predicted, or the presence of respiratory failure, or clinical signs of right heart failure.
Spirometry was considered more relevant than symptoms and individuals with symptoms, but normal spirometry was a feature of the at-risk group for developing COPD with subsequent development of airflow limitation. The paper does not provide the basis on which the staging system is based. Interestingly, the system as suggested by the American Thoracic Society (ATS) 7 , British Thoracic Society (BTS) 8 and European Respiratory Society (ERS) 9 also included stages defined as mild, moderate and severe, but the level of airflow limitation that defined the stages varied from each other and from the GOLD report.
Prevention and treatment
Reduction of risk factors with the focus on smoking cessation was emphasized. The recommended treatments (Table 1) were stage-dependent with the following concepts: a) bronchodilators came first; combining agents with different mechanisms and durations of action might increase the degree of bronchodilation for equivalent or lesser side effects; b) inhaled corticosteroids (ICS) can be given in patients suffering from "significant symptoms" and a "significant lung function response" (IIA, III) and/or "if repeated exacerbations (IIB, III) are present"; c) nonpharmacological treatments such as vaccination and rehabilitation were given a prominent role. The recommendations regarding ICS were based on several trials [10] [11] [12] [13] . It was suggested to complete a trial of six weeks to three months with ICS (a so-called ICS test) to identify COPD patients who may benefit from longterm inhaled glucocorticosteroid therapy.
Exacerbations
A considerable part of the manuscript was devoted to exacerbations, without offering a definition. The principles of exacerbation treatment were highlighted: bronchodilators, systemic steroids, antibiotics in cases with clinical signs of infection, and non-invasive ventilation, all of which remain as valid treatment interventions. However, one exception to this was theophylline; at that time theophylline was still recommended as treatment of acute exacerbations, which is not the case any longer.
GOLD 2007 Definition
The definition 14 .... may contribute to the severity" or, in other words, "comorbidities" were introduced. Besides, it was stated that the disease is "preventable and treatable". This was meant to emphasize the importance of measures for prevention and to counter therapeutic nihilism.
Diagnosis and assessment
The classification of severity was still based exclusively on spirometry. But in this edition, the following stages were proposed: stage I -mild; stage II -moderate; stage III -severe; stage IV -very severe. The former IIA became stage II; the former IIB stage III; the former III stage IV. Stage 0 was no longer included, as there "is incomplete evidence that the individuals who meet the definition of 'at risk' (chronic cough and sputum production, normal spirometry) necessarily progress on to stage I". This was based on findings from the Copenhagen City Heart Study 15 . The analysis showed that GOLD 0 did not identify subsequent airways obstruction and was not a stable feature, which may explain the lack of predictive value.
Prevention and treatment
The table focusing on therapy from GOLD 2001 was replaced by a graph (Fig. 1 ) that proposed a stage-dependent step-up of treatments. 
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There was only one relevant change concerning the use of drugs: ICS were now recommended if FEV 1 is < 50% predicted and the patient suffers from "repeated exacerbations". This recommendation was based on re-analyses of older trials 16 and new trials that had been performed with fixed dose long-acting β 2 -agonist (LABA) -ICS combinations [17] [18] [19] . Based on these findings, it was stated in GOLD 2007 that the combination is "more effective than the individual components".
The ICS test that was part of the 2001 recommendations was no longer mentioned.
Importantly, the authors state that long-term treatment with oral glucocorticoids was not recommended.
Dissemination
The authors state that "there is considerable evidence that management of COPD is generally not in accordance with current guidelines. Better dissemination of guidelines and their effective implementation in a variety of health care settings are urgently required". Based on this, the concept of "GOLD National Leaders" was introduced.
GOLD 2011
The executive summary of GOLD 2011 was published in 2013 20 .
Diagnosis and assessment
Spirometry was now required to make a confident diagnosis. The new assessment system was not exclusively focused on spirometry. Instead, patients were categorized into groups A to D based on the assessment of symptoms and risk of exacerbations as defined by FEV 1 and exacerbation history (whichever was worse).
It was proposed to quantify symptoms by using questionnaires such as the COPD assessment test (CAT) 21, 22 or scales like the modified Medical Research Council (mMRC) dyspnoea scale 23 . Results from the Evaluation of COPD Longitudinally to Identify Predictive Surrogate End-points (ECLIPSE) study 24 suggested that a history of previous treated events is a good predictor of having frequent exacerbations (two or more exacerbations per year). Besides, GOLD 4 patients had a higher exacerbation rate per year than GOLD 3 and GOLD 2 patients. Therefore, both parameters were used for prediction of exacerbation risk (Fig. 2) 
Prevention and treatment
The goals of treatment were defined as reduction of symptoms and reduction of future risk, in particular, exacerbations. Also, the concept that physical activity should be promoted was introduced. Since several studies reported the importance of physical activity in decreasing morbidity and mortality of COPD 25, 26 it was concluded that "regular physical activity is recommended for all patients with COPD".
Recommendations for pharmacological treatment were restricted to initiation of treatment. They were divided into "recommended first 
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choice", "alternative choice recommendations" and "other possible treatments". Under "recommended first choice" bronchodilators alone or in combination were suggested for all groups A to D, whereas ICS should be restricted to the groups with high exacerbation risk (C and D).
Comorbidities
Comorbitidities are frequent in patients with COPD comorbidities and may have a major impact on morbidity and mortality [27] [28] [29] . Therefore, an entire chapter was devoted to this topic. The most relevant statement was that "in general, the presence of comorbidities should not alter COPD treatment and comorbidities should be treated as if the patient did not have COPD". This is in particular valid for cardiovascular diseases, e.g. the use of β-blockers is encouraged in patients that have a cardiovascular indication for these agents 30 .
Shortly after the publication of the GOLD 2011 Executive Summary, several questions were raised: -Do group A and (particularly) group C exist? The frequency of groups A to D depends on the population studied. In the general population, the most prevalent group is A, whereas in patients recruited from secondary and tertiary care, it is D. The prevalence of group B is around 20% and group C is the least prevalent, but this is the one that is highly variable [31] [32] [33] .
-Does the new system better predict survival than the old one? Soriano et al. 34 compared the mortality prediction using GOLD 2007 and GOLD 2011. They concluded that neither GOLD COPD assessment systems had sufficient discriminatory power to be used clinically to predict mortality at the individual level. Lange et al. 35 evaluated two similar populations in Copenhagen using the GOLD 2007 and the GOLD 2011 assessment system. They found that with the old system the survival decreased from GOLD 1 to 4, whereas with GOLD 2011 survival was worse in group B than in group C. The reason for that phenomenon was a significant mortality increase attributable to the cardiovascular system and cancer in group B individuals. It is important to realize that the new system was never meant to improve the prediction of survival, but to facilitate an informed decision regarding the appropriate use of treatments.
-Are the suggested thresholds for CAT and mMRC comparable? One analysis concluded that cut-points of mMRC ≥ 1 and CAT ≥ 10 are approximately equivalent in determining low-symptom patients 36 . Nevertheless, the GOLD Scientific Committee believes that it is not useful to compare thresholds of a one-dimensional scale that evaluates dyspnoea only (mMRC) with a multidimensional quality of life questionnaire (CAT).
GOLD 2017 Definition
In the revised version [37] [38] [39] [40] , the presence of symptoms is emphasized. By doing so, it is acknowledged that the finding of a fixed airflow limitation without corresponding
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Collaborative research 158 BRN Rev. 2017;3 symptoms does not necessarily mean that COPD is present (assuming that other diseases with airflow limitation have been excluded). Undoubtedly, symptoms may be underreported. Therefore, in such a case, a thorough evaluation is mandatory. Mentioning "symptoms" in the definition is also meant to underline the standpoint that early case finding, but not screening of asymptomatic individuals is propagated by GOLD, as there is no evidence that this approach may be useful 41 .
Symptoms without the detection of a relevant airflow limitation do not qualify for the diagnosis COPD either. Two studies 42, 43 suggest that patients without evidence of airflow obstruction may have signs of structural lung disease on chest imaging, report exacerbations of respiratory symptoms, and are in part treated with respiratory medications on a chronic basis. Nevertheless, it is currently unclear if these patients have acute or chronic bronchitis, asthma, or an earlier presentation of what will become COPD. Furthermore, the new definition states that patients with COPD may have "airway and/or alveolar abnormalities" to emphasize the importance of emphysema. The GOLD Scientific Committee believes that one of the important research topics for the future is to delineate if a patient has predominately a disease of the airways or emphysema or both, and if this plays a role regarding the choice of treatment(s).
Risk factors
The importance of abnormal lung development for the development and the natural course of COPD is highlighted. This was driven by two recent publications: Lange et al. 44 analysed the lung function trajectories of three independent cohorts (Framingham Offspring Cohort, Copenhagen City Heart Study, Lovelace Smokers Cohort) over 22 years. At baseline (mean age » 40 years) the individuals were stratified by FEV 1 ≥ 80 versus < 80% predicted and the diagnosis of COPD yes versus no. The major finding was that about half of the individuals that later developed COPD, at the age of 20 already had a significantly reduced FEV 1 and presented a loss of lung function over time, showing another dynamic than the individuals that had normal FEV 1 in early adulthood.
McGeachie et al. 45 evaluated patterns of lung function growth and decline in children with mild-to-moderate asthma (n = 684, age 5-12 years) from the Childhood Asthma Management Program (CAMP) and followed them with annual spirometry in the 3rd decade of life. They identified four different patterns: normal growth, early decline, reduced growth, and, reduced growth and early decline.
Thus, based on these findings, there are not only the classical lung function trajectories that may lead to COPD as described by Fletcher and Peto 46 , but at least two others with either an airflow limitation originating in early life that may be caused by e.g. childhood infections, or a loss of lung function by severe childhood asthma 47 . This in turn means that there is not one natural history but at least three natural histories of COPD, and therefore, by analysing change of FEV 1 over time in a patient with symptomatic COPD, we may be misleading. Besides, we do not know how this impacts on the efficacy of medications.
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Therefore, the discussion is valid if a spirometry should be performed in each individual in early adulthood.
Diagnosis and assessment
For several reasons, the ABCD system was refined. The most important one was that the two y-axes seem to differ in their predictive power regarding the risk of exacerbations (Fig. 3) . The exacerbation history seems to be more relevant than the level of airflow limitation for the individual patient's risk to develop an exacerbation 32 . The spirometric evaluation is separated from the analysis of the symptom load and the exacerbation history (Fig. 3) , and the pharmacological treatment is based only on the latter. Spirometry is still of high importance -not only for diagnosis, but also for follow-up, particularly to facilitate decisions regarding non-pharmacological treatments and to identify rapid decliners.
The exceptions from the rule that pharmacological treatment is based on patient-reported outcomes are patients that have a major degree of airflow limitation with minor symptoms (e.g. FEV 1 30% predicted, CAT 8). These patients warrant a thorough work-up with exercise test(s) and potentially more sophisticated lung function testing and imaging to define the impact of the disease and the appropriate treatment. This novel assessment concept will shift many patients that were (based on lung function) classified as C and D to A and B with consequences regarding the suggested pharmacological management (see below).
Prevention and treatment
In order to tailor the medication to the individual patient's needs, algorithms are mandatory. Therefore, it was decided to: a) make 
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recommendations for each of the groups A to D separately, and b) to include escalation and de-escalation (for ICS) strategies (Fig. 4) . Withdrawal of ICS has been studied in several trials with equivocal results [48] [49] [50] [51] [52] . In contrast, escalation has not been systematically studied so far. Therefore, the presented algorithms cannot be evidence-based as yet.
The discussion of non-pharmacological treatments of stable disease has been expanded. For the first time, recommendations for end-of-life, palliative and hospice care have been added: they range from measures to relieve breathlessness (e.g. opiates, neuromuscular electrical stimulation (NMES), oxygen, fans), to ways to improve body composition (nutritional supplementation) and reduce fatigue (e.g. selfmanagement education, pulmonary rehabilitation, nutritional support and mind-body interventions). The role of long-term non-invasive ventilation is discussed and the differential indications for the available surgical and interventional therapies in advanced COPD are described.
Comorbidities
The section has been extended. The problem remains that we know little about: a) the interactions of the lung disease and other organs, in particular the cardiovascular system, and b) the impact of lung medications on other organs and vice versa. Besides, it should be acknowledged that, based on current knowledge, COPD treatments do not modify the course of the disease whereas drugs that are used for common comorbidities (e.g. hypertension, heart failure) do.
Dissemination
Having in mind that the best document in the world may have only little impact if not disseminated optimally, the GOLD Executive Summary was published in four journals simultaneously in order to cover most of the globe and thereby to achieve the highest possible impact: the American Journal of Respiratory and Critical Care Medicine, the European Respiratory Journal, Respirology and (in Spanish) Archivos de Broncopneumología.
CHALLENGES FOR THE FUTURE
Recently, an official ATS/ERS statement on research questions in COPD has been published 53 . It deals with many issues that may impact on future GOLD documents. Besides, the fact that in developing countries more and more non-communicable diseases such as COPD play a major role needs to be taken into account. We believe that among others the following issues/questions should be addressed for the next version(s):
Definition, diagnosis and assessment
What is the best way to define COPD spirometrically? There has been extensive discussion on the use of fixed ratio versus lower limit of normal. Now, a new approach from the Global Lung Initiative (GLI) is to use GLI equations with z scores that were calculated for FEV 1 -Exacerbations. The current definition is arbitrary and non-specific. Are there biomarkers that allow a more specific definition and, more than that, reveal the cause of the event -viruses, bacteria or others? The treatments that we currently use are not satisfactory. In particular, patients that need to be hospitalized may leave the hospital after one week in a worse condition than at the beginning of the stay as a consequence of being immobilized. Are there strategies to improve body composition even during a hospitalized exacerbation?
Comorbidities
More information on the interactions between COPD and other diseases, in particular the mechanisms involved, is needed. How do drugs that are used for the lung disease impact on other organs, in particular the cardiovascular system and vice versa? What is the role of systemic inflammation and if it is relevant what can do about it?
Dissemination
The document has to be adapted to specific audiences: specialists versus general practitioners, clinicians versus researchers, developing versus developed countries. What is the best way to move the document into the digital world? An interactive application for mobile phones is currently under development.
The implementation of the GOLD document into hospital information systems is under evaluation.
The GOLD Committee would like to start a discussion with other stakeholders (scientific societies, industry, payers, patient support groups) on what the best study designs may be to bring the field forward. This includes the search for biomarkers and novel patientreported outcomes. Regarding knowledge transfer besides moving deeper into the digital world, it will be essential to address the needs of developing countries. This may lead to various versions of the document that have a specific target audience.
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